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COMMUNICATION DEVICE HAVING ASYNCHRONOUS DATA 
TRANSMISSION VIA SYMMETRICAL SERIAL INTERFACE 



Field Of The Invention 

The present invention relates to a communication device having asynchronous data 
transmission via a symmetrical serial interface, and in particular a motor vehicle control unit 
having an appropriate symmetrical serial data exchange interface. 

5 

Background Information 

The data volume in control units to be transmitted is subject to a constant increase. In 
particular in the automobile sector, the data exchange and communication interfaces common 
in this sector, such as CAN (controller area network), or K-Line (IS09141) rapidly form the 
10 limiting component in the transmission path. In implementation 2.0b, for example, a CAN 
bus may offer a high baud rate, but because of the large overhead for plausibility checking, 
the effectively achievable data transmission rate is comparatively low. 

In asynchronous interfaces such as SCI (serial communication interface) or UART (universal 
15 asynchronous receiver/transmitter), the effectively achievable baud rate is exposed or subject 
to narrow physical boundaries because of the asymmetrical signal transmission. If these 
boundaries are exceeded, the bit error rate (BER) noticeably increases due to breakdown, and 
error- free signal transmission is no longer possible. This in turn reduces the transmission rate. 
This applies to "single-wire" interfaces having an individual, alternately used transmitting 
20 and receiving line (half duplex) such as the ISO-K-Line (IS09141) or LIN (local interconnect 
network) common in motor vehicles, as well as to "two-wire" interfaces having separate 
transmitting and receiving lines (full duplex) such as a UART (universal asynchronous 
receiver/transmitter) or an RS232 interface. 

25 
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Summary Of The Invention 

The control device according to the present invention having a communication device having 
asynchronous data transmission via a symmetrical serial interface has the advantage, in 
relation to the known approaches to the object, that an increase in the transmission rate as 
5 well as the transmission reliability of serial asynchronous interfaces in control devices, 
preferably control units in motor vehicles, is provided. 

Thus, for instance, in comparable data rates for IS09141, increased transmission reliability is 
achieved, allowing greater line lengths for the connection. In an identical network topology, a 
10 much higher data rate is possible. The use of a control device according to the present 
invention is in particular advantageous in areas where large amounts of data are to be 
transmitted within a short period, such as in flash programming. 

The present invention is essentially based on the idea that, by connecting a CAN interface 
15 driver with a serial communications module of a microcontroller, a greatly increased effective 
data transmission rate and/or longer line lengths of the connecting lines are implemented due 
to the symmetrical signal transmission. Existing control unit hardware may be used here, 
meaning that new hardware is not necessary for the same number of lines. A further 
advantage is that when simultaneous use of the asynchronous symmetrical interface and the 
20 CAN interface is not necessary, the driver stage of the asynchronous symmetrical interface 

may be omitted. Consequently, other external components, such as external lines and contact 
pins, may be omitted, if necessary. 

In other words, a communication device having asynchronous data transmission using a 
25 symmetrical serial interface is provided, having a microcontroller that exhibits a CAN 

controller having a CAN interface and an asynchronous serial interface unit for receiving, 
processing, and outputting data; an asynchronous serial interface driver device for providing 
an asymmetrical data exchange with the microcontroller via the asynchronous serial interface, 
an asynchronous serial interface receiving line, an asynchronous serial interface transmitting 
30 line, and an external asynchronous serial interface port; a CAN driver device for providing a 
symmetrical data exchange with the microcontroller via the CAN interface, a CAN receiving 
line, a CAN transmitting line, and two external CAN ports; a connecting device between the 
CAN receiving line and the asynchronous serial interface receiving line, as well as between 
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the CAN transmitting line and the asynchronous serial interface transmitting line for 
selectively providing a symmetrical data exchange with the microcontroller via the 
asynchronous serial interface, the CAN driver device and the external CAN ports. 

According to a preferred refinement, the connecting device has a switching device, which is 
selectively controllable via an external pin of the control device or via an internal port of the 
microcontroller depending on a program control. A selectively controllable coupling device 
between the CAN interface driver and the asynchronous serial interface is consequently 
advantageously provided, which is switchable either from outside or by the microcontroller 
itself. 

According to another preferred refinement, the program control is configured such that data 
may be received or transmitted only through one interface at a time. In this way, it is 
advantageously ensured that a receiving and transmitting mode is activated, avoiding a 
breakdown of the signal or damage to the transmitting phases in transmitting mode. 

According to another preferred refinement, the connecting device is made up of resistance 
bridges, paste resistors that may be lasered through, or bond wires. This has the advantage of 
an economical implementation of the connecting device, which, however, provides a static 
connection and is not controllable. 

According to another preferred refinement, data exchange between an external device and the 
control device is task- or interrupt-controlled. Because of this, the connecting device may not 
be switchably connected in an advantageous manner via a permanent connection when the 
data exchange does not run parallel in time but in a staggered manner, which is typically the 
case for control units in automotive applications. 

According to another preferred refinement, the connecting device is provided within the 
microcontroller. The advantage therein is that a separate physical connecting device need not 
be generated in the control unit. The setting required each time is controlled through internal 
registers or memory locations of the microcontroller and is flexibly configurable through 
software. 
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According to another preferred refinement, the microcontroller has one pin each for the 
asynchronous serial interface transmitting line and the asynchronous serial interface receiving 
line, as well as for the CAN transmitting line and the CAN receiving line, and the connecting 
device that in each case connects the transmitting lines as well as the receiving lines within 
5 the microcontroller. Isochronous data exchange is consequently advantageously facilitated via 
the asynchronous serial interface and CAN interface. 

According to another preferred refinement, the microcontroller has a common pin for the 
CAN receiving line and the asynchronous serial interface receiving line as well as a common 
10 pin for the CAN transmitting line and the asynchronous serial interface transmitting line, the 
selection of the desired interface being implementable via a register setting. This results in a 
reduction in the size of the microcontroller, the necessary interface multiplexing CAN/SCI 
being facilitated via the register setting. An isochronous data exchange via the asynchronous 
serial interface as well as via the CAN interface is not possible for such a control device. 

15 

Brief Description Of The Drawings 

Figure 1 shows a schematic block diagram of a control device to explain an embodiment of 
the present invention. 

20 Figure 2 shows a schematic block diagram to explain the function of the embodiment of the 
present invention. 

Figure 3 shows a schematic block diagram to explain the function of the embodiment of the 
present invention. 

25 

Detailed Description 

In the Figures, the same reference numbers refer to the same components or those with 
similar functions. 

30 Schematically illustrated in Figure 1 is a control device 10, which has a microcontroller 1 1 . 
Microcontroller 1 1 has a CAN controller 12 and an asynchronous serial interface unit 13. 
CAN controller 12 is connected via a receiving line 14 and a transmitting line 15 to a CAN 
driver device 16, which in turn has a CAN high port 17 and a CAN low port 18. Through 
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both CAN ports 17, 18, data may be fed to or read from CAN driver device 16 and 
consequently via CAN controller 12 fed to or read from microcontroller 1 1 . A bus 
termination 19, for example, a resistor, is optionally provided between CAN high port 17 and 
CAN low port 18 within CAN driver device 16. 

5 

Asynchronous serial interface unit 1 3 of microcontroller 1 1 is connected via an asynchronous 
serial interface receiving line 20 and an asynchronous serial interface transmitting line 21 to 
an asynchronous serial interface driver device 22, which through an external asymmetrical 
port 23 facilitates data exchange between an external device (not illustrated in Figure 1) and 

10 control unit 10, i.e., microcontroller 11, within control unit 10. A connecting device 24 is 

provided between CAN receiving line 14 and asynchronous serial interface receiving line 20, 
likewise between CAN transmitting line 15 and asynchronous serial interface transmitting 
line 21. The preferably selectively controllable connecting devices 24 are operable from 
outside, for example, via a gate 25 and/or via a gate 26 within the microcontroller. The 

15 external, asymmetrical port 23 may be a single-wire interface having alternately used, 

combined transmitting/receiving line (half duplex) as well as a double-wire interface having 
separate transmitting and receiving lines (full duplex). 

Such a circuit design in accordance with Figure 1 represents a symmetrical asynchronous 
20 serial interface (for example, SSCI: symmetric serial communication interface), the 

components necessary thereto, such as microcontroller 1 1 having microcontroller interface 
units 12, 13 and corresponding driver devices 16, 22, making up the standard components, for 
example in motor vehicle control units. Connecting device 24, also called coupling matrix, in 
each case connects or separates transmitting lines 15, 21 and receiving lines 14, 20 
25 respectively of asynchronous, serial interface unit 13 and of CAN controller 12 with one 
another. In the receiving and transmitting mode through a corresponding program control, 
data is received or transmitted only through one interface at a time. Signal breakdown would 
otherwise not be ruled out in the transmitting mode and damage to the transmitting phases 
(not illustrated) might possibly occur. In the receiving mode, on the other hand, there is no 
30 danger of a mutual electrical interaction. In accordance with Figure 1, connecting device 24 
or coupling matrix has switching devices that facilitate an enabling or breaking of connection 
24. The selection of the desired mode, i.e., a standard mode with discontinuous connecting 
device 24 in accordance with Figure 1 , or a symmetrical serial asynchronous interface data 
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exchange mode via CAN driver 1 6 and connecting device 24 to asynchronous, serial interface 
unit 13 of microcontroller 1 1, takes place for example via microcontroller output 26 or an 
external control pin 25. This mode of operation is illustrated in Figure 2 with conductive 
connecting device 24. 

5 

Connecting device 24 or coupling matrix may alternatively be implemented as a mechanical 
or electronic switch, through resistance bridges, with paste resistors that may be lasered 
through or via bond wire bridges. Production modifications of control device 10 with or 
without symmetrical serial asynchronous interface are consequently implementable on the 

10 basis of a comparable control unit hardware. In such a case with static connecting devices 24, 
which are not switchable, control by microcontroller 1 1 or from outside is not possible. The 
switching devices as connecting devices 24 are only necessary when data exchange is 
supposed to take place isochronously via asynchronous serial interface 23, e.g., an IS09141 
interface (K line), as well as via CAN bus 17, 18. On the other hand, if the data exchange 

15 does not run parallel in time, but in a staggered manner, such as for example, task- or 

interrupt-controlled, as is typically the case in control units for automotive applications, the 
switching devices may be omitted as connecting device 24 in accordance with Figures 1 
through 3 and connecting device 24 or coupling matrix may be manufactured through a 
permanent electrically conductive connection, as explained above. In this case, care should be 

20 taken so that the identical, logical signal is applied to asynchronous serial interface 23 as well 
as to CAN interface 17, 18. Internal interface unit 12, 13 not used in each case 
correspondingly keeps quiet on the bus. The transmitting phase (not illustrated) of the 
inactive interface does not corrupt or interfere with the signal. If necessary, the output stage is 
reconfigured each time as a standard I/O port with the setting "input". 

25 

External connecting devices 24 in accordance with Figures 1 through 3 may be omitted when 
microcontroller 1 1 has a possibility for internal connection of the signals of receiving lines 
14, 20 or of transmitting lines 15, 21. In this case, it is possible for a separate pin to be 
provided on microcontroller 1 1 for every receiving line 14, 20 and transmitting line 15, 21 of 
30 both interface units 12, 13 and for the connection of corresponding transmitting lines 15, 21 

or receiving lines 14, 20 to be implementable within the microcontroller. On the other hand, it 
is possible for the internal receiving or transmitting module of asynchronous, serial and of 
CAN interface unit 13, 12 to each share a physical pin of microcontroller 1 1 (not illustrated). 
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In this version, an isochronous data exchange may not take place via the asynchronous, serial 
interface, for example, IS09141, and CAN interface 17, 18. The selection of the interface to 
be used each time preferably takes place via corresponding register settings, as a result of 
which the necessary interface multiplexing CAN /asynchronous serial interface is 
5 implementable. 

The known asynchronous serial interface, for example IS09141, continues to exist for a 
communication device 1 0 according to the present invention having a symmetrical 
asynchronous serial interface. A serial asynchronous interface-data exchange via CAN 

10 interface 17, 18 and corresponding driver 16, i.e., in the symmetrical asynchronous serial 

interface mode, may only follow if the remote terminal, for example programming station 27 
in accordance with Figure 3, is also symmetrically designed. Transmission protocols 
established in the automotive sector, such as for example KWP2000 (ISO 14230), maybe 
used without any modification to the symmetrical asynchronous serial data exchange 

15 interface. 

In Figure 3, the use of the symmetrical asynchronous serial data exchange interface is 
illustrated as an example for a connection of a control device 10 to a programming station 27, 
in which control device 10 resembles the one described with reference to Figure 1. Such a 
20 configuration in accordance with Figure 3 appears in the data transmission for flash 

programming, for example. External cable connection 28 between corresponding CAN 
interfaces 17, 17; 18, 18 is preferably designed as a twisted pair with optional static screen in 
order to ensure the greatest possible signal-to-noise ratio. 

25 Although the present invention was described above using preferred exemplary embodiments, 
it is not limited thereto, but is modifiable in many different ways. 

Although described with reference to automotive applications, the present invention is 
basically applicable to any control devices with symmetrical and asymmetrical external 
30 interface. Moreover, the connecting devices explained are to be considered exemplary and not 
conclusive. 
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